Protein remodeling of extracellular matrix in rat myocardium during four-day hypoxia: the effect of concurrent hypercapnia.
The combination of long-term hypercapnia and hypoxia decreases pulmonary vascular remodeling and attenuation of right ventricular (RV) hypertrophy. However, there is limited information in the literature regarding the first stages of acclimatization to hypercapnia/hypoxia. The purpose of this study was to investigate the effect of four-day hypoxia (10% O2) and hypoxia/hypercapnia (10% O2 + 4.4% CO2) on the protein composition of rat myocardium. Expression of the cardiac collagen types and activities of matrix metalloproteinases (MMPs) and of their tissue inhibitor TIMP-1 were followed. The four-day hypoxia changed protein composition of the right ventricle only in the hypercapnic condition; remodeling was observed in the extracellular matrix (ECM) compartments. While the concentrations of pepsin-soluble collagenous proteins in the RV were elevated, the concentrations of pepsin-insoluble proteins were decreased. Furthermore, the four-day hypoxia/hypercapnia increased the synthesis of cardiac collagen due to newly synthesized forms; the amount of cross-linked particles was not affected. This type of hypoxia increased cardiac collagen type III mRNA, while cardiac collagen type I mRNA was decreased. MMP-2 activity was detected on the zymographic gel through appearance of two bands; no differences were observed in either group. mRNA levels for MMP-2 in the RV were significantly lower in both the hypoxic and hypoxic/hypercapnic animals. mRNA levels for TIMP-1 were reduced in the RV of both the hypoxic and hypoxic/hypercapnic animals. Hypoxia with hypercapnia increased the level of mRNA (6.5 times) for the atrial natriuretic peptide (ANP) predominantly in the RV. The role of this peptide in remodeling of cardiac ECM is discussed.